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Department of Vascular and Endovascular Surgery, University Hospital, Nottingham, U.K. 
Objectives: To determine the incidence of common iliac artery (CIA) aneurysms in patients with abdominal aortic 
aneurysms (AAA) and to evaluate the relationship between AAA and CIA diameter. 
Methods: Spiral CT angiography was used to measure the maximum diameters of the abdominal aorta and the common 
iliac arteries of 215 patients with AAA. 
Results: The median CIA diameter was 1.7cm - significantly greater than the published mean of 1.25 (2 S.D.= 
0.85-1.65) cm of an age-matched, non-vascular population. Thirty-four patients (16%) had unilateral and 26 patients 
(12%) bilateral CIA aneurysms >_2.4cm diameter. Eight-six vessels (20%) were affected. Right CIA diameters were 
wider than left CIA diameters (p<O.O001, Wilcoxon matched-pairs signed rank test). The correlation between AAA size 
and CIA diameter was weak. 
Conclusions: The AAA population has abnormally dilated common iliac arteries. In this population, common iliac artery 
aneurysms should be defined as those greater than 2.4 cm diameter. 20% of CIAs in patients with AAA are aneurysmal 
according to this definition. 
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Introduction 
Isolated common iliac artery (CIA) aneurysms account 
for less than 2% of all aneurysms but are frequently 
found in association with abdominal aortic aneurysms 
(AAA) at surgery. Somewhat surprisingly, the overall 
incidence of CIA aneurysms in patients with AAA has 
not been defined in the literature, and neither is there 
a consensus on what size constitutes an aneurysm. 1'2 
This may be in part because so-called "aortoiliac" 
aneurysms are often classified as a single entity. 3But 
is the iliac aneurysm simply an extension of the aortic 
aneurysm, or is it in fact an independent entity which 
arises in vessels with a common mural pathology? 
This study aims to address two issues. First, what 
is the incidence of CIA aneurysms in patients with 
AAA - and to do this a definition of a CIA aneurysm 
is proposed. Second, is there any relationship between 
AAA size and CIA diameter, as if the common iliac 
aneurysm is simply an extension of an aortic aneurysm 
it might be expected to increase in size with the AAA. 
Please address all correspondence to: M. P. Armon, 2 Denison 
Street, Beeston, Nottingham; NG9 lAY, U.K. 
Patients and Methods 
Between June 1994 and December 1996, 215 con- 
secutive patients with AAA were assessed with spiral 
computed tomographic angiography as part of a 
screening programme assessing suitability for endo- 
vascular epair. The mean age was 71.6 (range 49-89) 
years, 23 patients were female and 192 were male. One- 
hundred and forty-eight patients (65%) were referred 
from within our own region and 67 (35%) were referred 
from other centres within the U.K. 
A Siemens Somatom Plus spiral CT scanner was 
used to create multiplanar reconstructions of the aorto- 
iliac segment using our previously described protocol. 4 
Measurements were taken of the maximum diameter 
of the aortic aneurysm and of the right and left CIAs, 
perpendicular to the vessel axis. No distinction was 
made between generally ectatic vessels and those with 
focal dilatation. 
The Chi-squared test of goodness of fit was used to 
test the normality of the distribution of CIA diameters 
and to compare it to a male, age-matched non-vascular 
population. The non-vascular population used was 
that described by Horejs et al. 5 with a mean CIA 
diameter of 1.25 cm and a standard eviation of 0.2 cm. 
A normal distribution curve was calculated for 430 
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Fig. 1. Common iliac artery diameters in 215 patients with AAA. 
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Fig. 2. Distribution of combined right and left common iliac artery 
diameters in the study AAA population, plotted against a normal 
distribution curve (mean 1.25 cm S.D. 0.2) derived from an age- 
matched non-vascular population (data published by Horejs et aL) 
(--) AAA population; (---) non-vascular population. 
vessels using normal probabil ity distribution tables. 
Spearman's rank correlation coefficients were cal- 
culated to test the association between aortic aneurysm 
size and CIA diameter. The Wilcoxon matched-pairs 
signed rank test was used to compare paired data. 
Results 
The mean aortic aneurysm diameter was 6.4 cm (range 
3.5-13.1 cm). The median CIA diameter was 1.7 (range 
0.6-7.5) cm. The range of right and left CIA diameters 
combined is il lustrated (Fig. 1). The right CIA was 
generally wider than the left CIA (p<0.0001, Wilcoxon 
matched-pairs signed rank test). 
The distribution of CIA diameters was skewed to 
the right by vessels greater than 2.4 cm diameter. This 
distribution differed significantly from an age-matched 
non-vascular population described by Horejs et al. 5 
(mean 1.25 cm, S.D. 0.2), (Chi-squared test of goodness 
of fit = 147.7 with three degrees of freedom, p<0.00001) 
(Fig. 2). 
It is of note than an almost classical normal dis- 
tribution curve was seen in those vessels up to 2.4 cm. 
These patients have a mean CIA diameter of 1.53 
(S.D.=0.41)cm and a "normal"  (+2 S.D.) range of 
0.7-2.35 cm. 
Thirty-fou r patients (16%) had unilateral aneurysms 
and 26 patients (12%) had bilateral aneurysms greater 
than 2.4 cm. Eighty-six vessels (20%) were affected. 
Right sided aneurysms were more common than left. 
Spearman correlation coefficients were uniformly 
weak: AAA diameter versus right CIA diameter (r = 
0.18, p<0.01) and versus left CIA diameter (r=0.11, 
p<0.1). 
Discussion 
Before determining the incidence of CIA aneurysms 
in patients with AAA, it is first necessary to define 
what is meant by an "aneurysm".  There are two ways 
of doing this. The first is to define an aneurysm as a 
dilatation relative to the "normal" vessel diameter 
above or below it. This is a satisfactory method for 
a focal dilatation but it fails if the entire vessel is 
aneurysmal, as is often the case in the common iliac 
artery. The second approach is by reference to the 
population mean. If this is known, and the populat ion 
has a normal distribution, then those values which 
are greater than 2 S.D.S from the mean (2.5% of the 
population) can be classified as abnormal or aneur- 
ysmal. Thus aortic aneurysms have been defined as 
>3.3 cm in 65-year-old males on the basis that 97.5% 
( +2 S.D.) of a screened populat ion of 1747 individuals 
had diameters less than or equal to th i s .  6 Allowances 
must be made for age and male gender, as vessel 
diameters increase with both. 7'8 
What then is the mean diameter of the common iliac 
arteries? Evidence is available from two studies of 
patients without vascular disease. The first used con- 
ventional computed tomography in an American 
populat ion to study the aortoiliac diameters of 260 
patients. 5 The mean CIA diameter in 56 men in their 
sixth to eighth decades was 1.17-1.30 (S.D. 0.19-0.2). 
According to this data CIA aneurysms would be clas- 
sified as those greater than 1.57-1.68 cm ( + 2 S.D.S from 
the mean) depending on age. A second Norwegian 
study used ultrasound to measure lumen diameters 
in 160 patients and found that in males over the age 
of 50 years the mean CIA diameter was 1.1 cm (S.D. 
0.2). 9 On this basis it was concluded that lumen dia- 
meters greater than 1.4 cm (+ 2 S.D.) were aneurysmal. 
Lumen diameters are obviously shorter than wall-to- 
wall CT measurements,  so these measurements were 
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in keeping with the previous tudy. The aortic meas- 
urements of both studies were also in agreement with 
other studies. 6-8'1° 
The population in the current study was compared 
to the Horejs population as this study also used CT 
for measurement. The measurements in this study 
differ from those obtained with conventional CT in 
that the spiral CT measurements were taken at right 
angles to the axis of the vessel rather than in an 
axial plane. Because of this, conventional CT tends to 
overestimate diameters compared to spiral CT. Dif- 
ferences between the two populations are therefore 
likely to be underestimated rather than overestimated. 
Applying a definition of an aneurysm obtained from 
a non-vascular population to AAA patients is only 
valid if the distribution of CIA diameters i the same 
in the two groups. The evidence of the current study 
has shown, not surprisingly, that they are in fact two 
different populations and therefore require different 
definitions of abnormal. Because the AAA distribution 
curve is heavily skewed, conventional statistical 
methods - reference to the mean and S.D. with or 
without logarithmic transformation - are not helpful. 
However, a fairly normal distribution curve is seen in 
patients with CIA diameters less than 2.5 cm. This is 
shifted to the right of the non-vascular population 
with a wider variance, and indicates that in the AAA 
population the CIA is generally more ectatic. It also 
suggests that in this context CIA diameters of 2.4 cm 
or more are truly aneurysmal. 
Thus the incidence of common iliac aneurysms in 
patients with AAA is 20%. There is no obvious ex- 
planation of why the right CIA should be wider than 
the left CIA, though this finding has been confirmed 
in a smaller study of 50 patients) ~ 
Whether the CIA aneurysm is simply an extension 
of the aortic aneurysm or not is a complex issue, 
and the morphological data presented here can only 
provide clues rather than answers. These patients ob- 
viously suffer from a generalised ectasia s evidenced 
by the generally wide CIA diameters, but the lack of 
correlation between AAA and CIA diameter suggests 
that the CIA enlarges independently of the aortic 
aneurysm. There is obviously acommon mural patho- 
logy involved, as with other associated extra-ab- 
dominal aneurysms, but there is no evidence from this 
data to suggest that all, so-called aortoiliac aneurysms, 
are a single entity. 
Common iliac artery aneurysms are common in 
patients with AAA and this study quantifies that 
finding. Preoperative assessment of the CIAs will assist 
operative planning with regard to the use of a bi- 
furcated or straight graft. It also suggests that the 
common iliac arteries hould be included in protocols 
for diagnostic screening. The implications are probably 
greatest for the developing field of endovascular sur- 
gery. We have demonstrated previously that graft 
manufacturers have undersized the iliac component of
endovascular g afts, thus limiting their applicability. 12 
This data provides the endovascular surgeon with 
some idea of the number of patients that are likely to 
be either excluded from the procedure because of CIA 
aneurysmal disease or will require graft extensions to 
the external iliac arteries. It also suggests a cut-off 
diameter of 2.4 cm above which to consider the CIA 
definitively aneurysmal nd therefore unsuitable as a 
site for implantation of the distal stent. 
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